A sequence in the Escherichia coli fdhF "selenocysteine insertion Sequence" (SECIS) operates in the absence of selenium.
The UGA codon context of the Escherichia coli fdhF mRNA includes an element called the selenocysteine insertion sequence (SECIS) that is responsible for the UGA-directed incorporation of the amino acid selenocysteine into a protein. Here, we describe an extended fdhF SECIS that includes the information for an additional function: the prevention of UGA readthrough under conditions of selenium deficiency. This information is contained in a short mRNA region consisting of a single C residue adjacent to the UGA on its downstream side, and an additional segment consisting of the six nucleotides immediately upstream from it. These two regions act independently and additively, and probably through different mechanisms. The single C residue acts as itself; the upstream region acts at the level of the two amino acids, arginine and valine, for which it codes. These two codons at the 5' side of the UGA correspond to the ribosomal E and P sites. Here, we present a model for the E. coli fdhF SECIS as a multifunctional RNA structure containing three functional elements. Depending on the availability of selenium, the SECIS enables one of two alternatives for the translational machinery: either selenocysteine incorporation into a polypeptide or termination of the polypeptide chain.